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Definition 3.1 $Gal(\overline{F_{q}}/F_{q})$ ( )
Example 3.1 $F:=F_{f}$ ,
$m\geq 2$ $(q, m)=l$






$f$ $:=[K : F]=[F(\zeta) : F]=the$ order of $q$ modulo $m$ in $(Z/(m))^{*}$
$G(K/F)\simeq<q(modm)>\simeq Im(\rho)$
$G(K/F)$ $q$ (mod m) $(Z/(m))^{*}$
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$Gal(K/F_{q})$ , ( $K$ ) $[K : F_{q}]$
$I$
Definition 4.1 $k$ ( ) $\overline{k},\cdot k$
$K$ $:=k(x_{1}, x_{2}, \ldots, x_{n})$ $k$ $n$ ,
$a_{1},a_{2},$ $\ldots,a_{n}$ $n$
$k$ ,

















$f(X)$ $F$ $K’$ $:=F( \alpha_{1} , \alpha_{2}, \ldots, \alpha_{n})f(X)=\prod_{i=1}^{n}(X-\alpha:)$ .
,
$a_{1}=- \sum_{i=1}^{n}\alpha_{i},$ $a_{2}= \sum_{i<j}^{n}\alpha;\alpha_{j},$
$\ldots,$
$a_{n}=(-1)^{n}\alpha_{1}\alpha_{2}\ldots\alpha_{n}$ .
, $K’=F(\alpha_{1)}\ldots, \alpha_{n})=k(a_{1}, \ldots, a_{n}, \alpha_{1)}\ldots\alpha_{n})=k(\alpha_{1)}\ldots\alpha_{n})$ .
, $g(x)$ $:= \prod_{i=1}^{n}(X-x_{i})=X^{n}+\overline{a_{1}}X^{n-1}+\ldots+$ , $F’$ $:=k(\overline{a_{1}}, \ldots,\overline{a_{n}})\subseteq K$
, $K/F’$ $n!$ , $Gal(K/F’)\simeq S_{n}$ .
, $K’$ $K$ $k$ $\varphi$ : $K’arrow K$ ,
$\varphi(\alpha_{i})=x_{i},$ $(1\leq i\leq n)$ , $K/F’$ $K’/F$ , $Gal(K/F’)\simeq$










, , 9 , 4 , , 2 .
, ,
. , , $M_{24}$ (
$S$ (5, 8, 24) ) Conway $\cdot O$ ( , Leech )
.
Definition 4.2 (type of code)
Prop 4.1 type An-l . , $A_{n-1}$ $W(A_{n-1})$
$S_{n}$ .
, 41 , (3), (4) ,
. . , $G$




Definition 5.1 (Mordell- Weil gourp)
$K$;
K E/K , .
$y^{2}=x^{3}+Ax+B,$ $(A, B\in K,4A^{3}+27B^{2}\neq 0)$
$E(K):=\{P=(x, y)\in E|x, y\in K\}\cup O$ , where $O=\infty$
$E$ $K$ . $E(K)$ $0$ . Mordell- Weil ,
, . $E(K)_{tor}$
$E(K)$ .
Definition 5.2 ( )
$X$ ( $d$ ) $Z_{i}$ $Z$ $:= \sum n;Zi$ , $X$ ( $d$ )
. $Z^{d}(X)$ . $Z$
$\gamma$ : $Z^{d}(X)arrow H^{2d}(X)$ $C^{d}(X)$ . , $H^{2d}(X)=C^{d}(X)$
, $X$ $d$ .
$E(K)$ , (lattice) Mordell-
Weil lattice , , , , ,
.
Definition 5.3 (T.Sbioda) (Mordell- Weil lattice $(MWL)$)
, , .
$K=k(t)$ ; $k$ 1 . $K$ , $C/k$ $k(C)$ .
$K$ $E$ , ( N\’eron model) $f$ : $Sarrow C$ , Ne’ron-
Seven group $NS(S)$ . , $K$ ,
$E(I\iota’)$ . $T$ , (0) NS(
, $E(K)\cong NS(S)$ . .
$\varphi$ : $E(K)arrow NS(S)\otimes Q$ , such that $Im(\varphi)\perp T,$ $\varphi(P)\equiv(P)modT\otimes Q,$ $Ker(\varphi)=E(K)_{tor}$
, $P\in E(K)$ , $P$ $(P)$ . , $S$ , $S$
$D_{\rangle}D$ ’ $(D.D)$ $NS(S)$ bdinear pair . , $\varphi$
, $E(K)$ $NS(S)$ $E(K)$ symmettic bdinear form
.
$(P, P’\rangle :=-(\varphi(P).\varphi(P’))$
height paihng , $E(K)/E(K)_{t}$ $r$ (, \rangle positive lattice , ,
$E(K)^{0}$ $:=$ { $P\in E(K);((P)\Theta_{v,0})=1$ , for all reducible fiber and $\Theta_{v,0}$ with $(\Theta_{v,0}(O))=1$ }
\langle , ) positive even integral lattice Mordell- Weil latlice narrow Mordell-
Weil latttce ($E(K)^{0}$ ) .
MW $L$ 4.1 .
6 Mordell-Weil lattice
$k_{0}$ , $\lambda$ $:=(p_{i)}qJ),$ $(0\leq i,j\leq s),$ $(s=2,3,4)$ $k_{0}$ . $k_{0\lambda}$ $:=k_{0}(\lambda)=k_{0}(p_{1}, qj)$
$k$ $:=\overline{k_{0\lambda}}$ , $G=Gal(k/k_{0\lambda})$ . $K_{0}=k_{0}(t),$ $K=k(t)$ $k_{0},k$ .
.
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Theorem 6.1 $\lambda=(p_{i}, qj),$ $(0\leq i,j\leq s),$ $(s=2,3,4)$ $k_{0}$ .






Proof. (construction of $\Phi_{r}(X;\lambda)$ )
$r=6,7,8$ , $E_{\lambda}$ .
$E_{\lambda}$ : $y^{2}=x^{3}+p(t)x+q(t)$
$p(t),$ $q(t)$ .
$p(t)= \{p_{0}+p_{3^{1}}t+_{i}t^{3}\sum_{i=0}pt^{i}\sum i=0p_{i}t^{i}2$ $forr=6forr=7forr=8$ $q(t)=\{\sum_{j=0}^{3}\Sigma j=0q_{j}t_{j}^{j}\Sigma j=0q^{j}tq_{j}t+t42$ $forr=6forr=7forr=8$
, $E_{\lambda}$ MWL .
$E_{\lambda}(k(t))\underline{\simeq}E_{r}^{*}$ , (dual lattice of $E_{r}$ )
, MWL , lattice $E_{r}^{*}$ $\Phi_{r}(X;\lambda)$ .
$\Phi_{r}(X;\lambda)=\prod_{P\in I}(X-sp_{\infty}’(P))$
, $sp_{\infty}’$ $f^{-1}(\infty)$ specialization map, I $E_{\lambda}(k(t))\underline{\simeq}E_{r}^{*}$ $\min-$
imal vector . $\Phi_{r}(X;\lambda)$ .
, $\Phi_{r}(X;\lambda)$ $k_{0}(\lambda)$ Theorem $\kappa$ , $W(E_{r})$
. , 8
( 1) Theorem 61 type $E_{r},$ $(r=6,7,8)$ . ,
Def42 .
( 2) $G$ $E(K)$ , $G$ -\mbox{\boldmath $\rho$} : $Garrow Aut(E(K))$ , hight pairing
$\langle P^{\sigma})Q^{\sigma}\}=(P, Q\rangle,$ $(\sigma\in G, P, Q\in E(K))$
, $\overline{\rho}$ lattice automorphism group homomorphism , $I$ G-invariant
$E_{\lambda}(K)$ .
( 3) $G$ $E_{\lambda}(K)$ –\mbox{\boldmath $\rho$}\mbox{\boldmath $\lambda$} , ,
$Aut(E_{\lambda}k(t))=Aut(E_{r})=\{\begin{array}{l}W(E_{r})W(E_{r})\cdot\{\pm 1\}\end{array}$ $for_{I}r=8,$$7orr=6$ . .
Theorem 6.2 (T. Shioda) $\lambda=(p_{i}, qJ)$ $k_{0}$ .
(1) $Im(\overline{\rho_{\lambda}})=W(E_{r})$
(2) $Ker(\overline{\rho_{\lambda}})$ $k_{0}(\lambda)$ $\kappa$ $\kappa=k_{0}(\lambda)(u_{1}, \ldots, u_{f})=k_{0}(u\iota, \ldots, u_{r})$,
, $u;=sp’(P_{i}),$ $\{P_{i}\}_{i=1,\ldots r}$ lattice $E_{\lambda}(k(t))$ minimal vector ,
$sp’$ specialization map. $u_{1}\cdot,$ $(i=1, \ldots, r)$ $k_{0}$ .
(3) $k_{0}[u_{1}, \ldots, u_{r}]^{W(E_{r})}=k_{0}[\rho_{1}, q_{j}]$
67
7
, MW $L$ ,
, . .






4. , , ’ root lattice , (
) , $\overline{\rho}$ , $Ker(\overline{\rho})$





, , , MWL
. , ,
. , ,
supersingular curve MWL , sphere packing problem .
, MW $L$ Conway Goppa .
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